Endothelium-independent hypoxic contraction of porcine coronary arteries may be mediated by activation of phosphoinositide 3-kinase/Akt pathway.
Phosphoinositide 3-kinase (PI3K)/Akt signaling pathway plays an essential role in the regulation of vascular tone. The present study aimed to determine its role in hypoxic coronary vasoconstriction. Isometric tension of isolated porcine coronary arteries was measured with organ chamber technique; the protein levels of phosphorylated and total MLC were examined by Western blotting; the activities of PI3K and Rho kinase were determined by the phosphorylation of their respective target protein Akt and MTPT1. Acute hypoxia induced a rapid contraction followed by a short-term relaxation and then a sustained contraction in porcine coronary arteries. The rapid but not the sustained contraction was abolished by endothelium removal. The sustained contraction was attenuated by inhibitors of PI3K (LY294002) and Akt (Akt-I). The attenuation effect caused by LY294002 was not affected by nifedipine, but was abolished by Y27632, an inhibitor of Rho kinase. The sustained hypoxic contraction was associated with altered phosphorylation of MLC and Akt, which was inhibited by LY294002. The sustained hypoxic contraction was also accompanied with increased phosphorylation of MYPT1, which was inhibited by LY294002 and Y27632. This study demonstrates that sustained hypoxia causes porcine coronary artery to contract in an endothelium-independent manner. An increased PI3K/Akt/Rho kinase signaling may be involved.